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Hara seepenms 1994—07—01

Hactoammuit cTaHTAPT YCTAHABIWBAET ATOMHO-aBCOpOIMOHHEIR (TIpH MaccoBRX gonsx ot 0,001 mo
0,20 %) MeTon oTnpeeNeHHsT KATBITHA B CTAMSIX M TYTYHE.

MeTo 0CHOBAH HA PACTROPEHUH TTPOOH! B XITOPHCTO-BOTOPOTHOI, A30THOI, GTOPHCTO-BOTOPOTHON 1
XITOPHOH KHCITOTAX; TOOABIEHWH PACTROPOR XITOPHCTOTO KATHSI H HUTPATA TAHTAHA B KAUECTRE CIIEKTPOXHMH-
gecKoro Oy(epa; pacneUIeHWH HCITEITYEMOTO PACTBOPA B TDTaMA THHHUTPOOKCHIAICTHIICH; CIIEKTPOMETPHYECC -
KOM M3MepeHHH 3HAUCHHS TOTIOMEHHS M3TyIeHHs, HCITYCKAEMOTO TAMTION ¢ TTOTKIM KATOMOM, CBODOTHEIMHI
ATOMAMH KaNBITHA MPH OIHHE BOMHE 422,7 HM.

1 Odmue TpedGoBaHMA
Ob1mue TpeGoBaHnsa K MeTogaM aHamnza — ['OCT 28473,

2 Annapatypa, peakTHBbI H PACTBOPbI

ATOMHAO-26COpPOIMOHHEI CITEKTPOMETP.

JlamIta ¢ IOJIBIM KaTOAOM IS ONPEICIICHMS KaJbIIMS.

bannoHE ¢ TMHUTPOOKCHIOM M AIlETHICHOM, He COTePKAIIMME BOIE, MACTA H KATBITHS (AlleTHICH
OYHINAIOT MPOIYCKAHUCM 9epe3 TepaToNkb HIIH IPYTHM ITOIXOIIIIHM CIIOCOD0M).

CrakaHsl, KomOs, BOPOHKH M3 ITpo3padHoro Keapiiesoro crekna mo F'OCT 19908.

CrakaHHe 13 GTopomnmacTa BMeCTHMOCTRIO 250—300 cm3.

Kon6ur meprble 3 ¢ropormtacta 4MB sMectiMocTiio 100 o mo TY 95—337.

umanpe 13 dropormacra 4MB.

MMpumeygan e — Begd HCMONR3yEMasds MOCYIA MOMKHA OBITH TIIATENRHO TIPOMBITA TOpSYEH XJITOPHUCTO-
BONOpOAHOM KMcmoTol (1:2), a 3aTeM OMANCTHIIMPOBAHHOM BOAOH (BONOTIPOBOAHYIO BOAY IS IPOMEXKYTOYHOTO
TIOJIOCKAHWS HE WCITONB30BATE).

OoBEMHOE 1a60PATOPHOE 0D0PYIOBAHKE,

Bona dumperrmmupopanfad mo I'OCT 4517 1wk SKBHBAJICHTHOH CTCIICHH YHCTOTH (XpaHAT B COCYIC H3
TTOTHATHIIEHA).

Keneso ocobo wicToe, cogepxaiee He Homaee 0,0005 % Kanpling.

JHaTUIOBHH 3hup (STHTOBHI ¢Hp MeTHITHHCKHIT).

Kucnora xnopucro-pogoponnag no I'OCT 14261, nonoiHUTENIbHO O4YHINEHHAL M pasbasicHHas 1:2
u 1:9.

Crroco® 0YHCTKH: B 3KCHKATOP HATHBAKT XIOPHCTO-BOAOPOTHYIO KHCIOTY, HA NOICTABKY IOMEIIAI0T
CTaKaH M3 MOMTHATHICHA HITH (hbTOPOIINACcTa, HAIIOMHCHHEH OHIHCTHIMHPOBAHHON MK I HOHH3HPOBAHHOMH

BOMOIT.

W3nanne opuupaisuoe

Hacrogmmuit cTanmapt e MOXeT ORTEL TOTHOCTRI0 HIH YACTHYHO BOCIIPOH3BENCH, THPAXKHPOBAH K
pacIpocTpaHeH B KadecTBe opHIMAIbHOTO M3naHud 6e3 paspenrcHud I'occtanmapra Poccun
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CooTHOLIeHHE 0OHLeMOB BOIE M KHCIOTE JODKHO OBITE 1:6. DKCHKATOP IINOTHO 3aKPEIBAIOT IIPHILITH -
thopanHoOI Kpermkoii. IIpuMepHO Tepe3 YeTEIpe THS MOMYYIAIT PACTBOP XATOPHCTO-BOTOPOTHON KHCITOTH,
CBOOOIHOM OT IPUMECEH KaMblMs, ¢ IIOTHOCTBIO 1,15, XpaHAT B IIOIHSTHIICHOBOH OYTHIIKE.

Kwucnorta azotHas, oc. 4. mo I'OCT 11125.

Kucnora xmopnasn, oc. 4.

Kucnora ¢roprcTo-BonopomHas, oc. 9., BEICHIEH KATETOPHH.

Kamug xmopun, oc. 9. mo TY 6—09—3678.

JlaHTaHa HHTPAT, OC. 1.

CriekTpoxuMITIecK it Oydep: pacTBopsgioT 95,34 T XnopHaa Kanug 1 62,35 T HHTPATA TAHTAHA MIeCTH-
ponroro {La (NO;),6H,0) B Boge, paszdapnaior 1o 1000 cv3 u mepeMeIBaloT. XpaHAT pacTBOp B IOTHITH-
JIEHOBOI OYTBLIH.

Kanwina kapbonar, oc. 4. mo TY 6—09—895.

CTaHmApPTHEIE PACTBOPH KATBITHS

Pacteop A: 0,2497 r kapboHAaTa Kanblys, BEcyeHHoro mpu 100 °C B TedeHHE 1 94 M OXITARICHHOIO B
3KCHKATOPE JO KOMHATHOM TeMIIepaTyphl, TOMEIIAIOT B CTAKAH, OCTOPOKHO Hobasmsior 10 cM3? XropHcTo-
BONOPOTHOM KUCIOTH (1:2), HAKPEIBAIOT CTAKAH YACOBRIM CTEKIIOM H PACTBOPLIOT MPH YMEPESHHOM HATpeBa-
HuH. PacTBop OXTa:KIAI0T, MEPEHOCIT B MEPHYI0 KOGy BMecTHMOCTRIO 1000 cM3, MONTHBAIOT 10 METKH BOIOH
H IICPeMCIINBAIOT. XPAaHAT CTAHIAPTHHIH pacTBOP B FepPMCTHYHO 3aKPHTOH ITOMHATHICHOBOIH IOCYIE.

1 ¢m3 pactBopa A cogepxuT 100 MKT KaJIbIIHA.

Pacrsop b: momeniaror 10,0 ¢M? pacTeopa A B MEpHYIC K10y BMecTHMOCTBIO 100 o3, nobamigior 5 cm3
XJIOPUCTO-BOJIOPONHOM KHCIOTEL (1:9), pa3faBisior 10 METKH BOIOI M IepeMelInBaioT. PacTBop roToBaT
HeNOCPEICTBEHHO Mepe YITOTpeOIIeHITe M.

1 cm3 pacteopa B comepskuT 10 MKT KaTBITI.

IIpurumMmeuganne — JIg HOITOTOBKH Beeil ceprM aHaIM3MPYeMbIX OOpA3I0B, KOHTPOILHOIO ONLITA H
IPALYHPOBOUHEIX PACTEOPOE HCIIONB3VIOT PEAKTHEEL, BKIIIIAS BOLY, F3 OXHON HaPTH.

3 IlpoBenenne ananusa

3.1 Hasecky mpo0w, MpeIBapHTENEHO TPOMEITYIO B THITHIOBOM (3THIOBOM) 2HPE 1 BEICYIIICHAYIO,
mMaccoit 1,000 r moMenanT Bo ¢GTopOITIACTOBRI CTAKAH, T00ABIIIOT 15 ¢M? XTOpHCTO-BOTOPOIHOH KHCITOTH,
HAKPEIBAIOT (PTOPOIIIACTOBOM KPEIIKOM H PACTBOPIIOT IIPH YMEPEHHOM HAarpeBaHKH OCHOBHYIO MACCy HaBEC-
KH, 3aTeM Jo6aBnaior 3—5 cM? asorHoi KucrnoTe. [locme mpekpaiieHus GYPHOTO BCIICHHBAHHS J0OABISIOT
5 cM3 XIOPHOMH KHCIOTE 1 3— 3 e (propHCcTO-BomopoaHoi. TIponomkaroT yMepeHHOE HATPeBAHHE IO BRITENE -
HHS T'YCTHIX OEThIX TAapOB XIOPHOH KHCIOTHL.

XITOpHAS KHCIIOTA MOXKET B3PBIBATHCS B IIPHCYTCTBHH AMMMAKA, TAPOB A30THCTON KHUCIOTH M JTHOOBIX
OPraHHYCCKHX PEAKTHBOB.

PacTpop oxmazkmaioT, OOMEBAIOT CTCHKH BOIOH M IIPOIOJLKAIOT HATPECBAHHE IO MPEKPAIICHH A BEIICIC-
HHS IapoB XI0PHOH KHCITOTH. COJIH pacTBOPAIOT B 5 cM3 XIIOPHCTO-BOIOPOIHOM KHCIOTH, To0aBiIaioT 20 e
BOIEI, HATPEBAIOT 10 KUIeHHI. Topsauit pacTeop QIIBTPYIOT B MEPHYIO KOOy BMecTHMOCTEIO 100 cv3 gepes
(hHTETp cpeoHeH IIOTHOCTH MPEIBAPUTEILHO IPOMEITEHI 5—6 pa3 ropsaci XITOpHCTO-BOIOPONHOH KHCIIOTOH
(1:2) ¥ HecKOMBEKO pa3 SHIMCTHIIHPOBAHHOIT Bomoit. Ocagok Ha (GHIRTpe MTPOMEIBAIOT Topsiel XIopHcTOo-
BOAOPONHOH KrcnoToit (1:9), 7o6apngioT ee HeGONBITHMH TTOPITHAMH JIO MOJHOTO OTMBIBAHHS (MITLTPA OT
comeit Kemresa, 3aTeM MPOMEBAIOT (GUIETP 3 pa3a ropdei Bogoil M oTOpackBaioT. B kondy, ecmn oXXUIaeMoe
colepRaHHue Kabllpg He npeBrimaet 0,01 %, nobasnaor 10 ¢M3 cHeKTpOXHMHYCCKOTO 6ydepa, TOITHBAIOT
BOJOH [0 METKH M NepeMelIHBaoT. B coydae, ecin oXHIacMoe comepRanne Kanbuud npeprimaet 0,01 %,
pacTBOp B KOJIOE JOMHBAIOT BOJOM 0 METKH H NMepeMEIIHBAIOT. 3aTeM OTOHPA0T ATHKBOTHYIO 9acTk 10 cM3 B
MePHYI0 KoIGy BMecTHMOCTEI 100 cM3, nobapmaior 10 oM crieKTpoXxMMHIeCcKoTo Oydepa, TOTMHBAIOT BOIOH
110 METKH H IEPEeMEITNBAIOT.

ITapamiensHO ¢ oIpemenTeHHEM, BHITOTHSIS BCE OIEPAIlMH METONMKH H MCIIONB3YS Te Ke KOTMIeCTBa
peaKTHBOB, IMPOBOIAT KOHTPOIBHEI OIEIT.

3.2 IlpEroTORNICHHE TPAAYUPOBOIHBIX PACTEOPOB NPH MaccoBoii Aoae Kaxpmma 1o 0,01 %

TTomelnaT ceMb KBAPLEBHIX CTAKAHOB BMeCTHMOCTBIO 250— 300 cm3 o 1,000 r xkenesa, 1o0aBILIOT 11O
15 cM3 XIMOPHCTO-BOZOPOTHOM KHCIOTH H 5 ¢M3 a30THOH KHCIOTH. Ilocie IMoMHOTo pacTBOpeHHS XKelesa
PACTBOP BHITAPHBAIOT HO BIAKHEIX CONEH M PACTBOPSIOT COMH B 5 CM? XIOPHCTO-BONOPOTHOM KHCIOTEIL.
HoGapmsror 20 cM3 BOIR, OOBOOAT OO KHICHHS, 3aTeM OXIAKIAIT H IIEPSHOCAT B MEPHYIO KOIOy
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pMecTHMOCTEIO 100 cn3. J1oDaBigioT cTaHIapTHEI pactsop b B coorsercrBuH ¢ Tabnuuei 1, 10 cM3 criekrpo-
xuMHIecKoro Oydepa, JOMUBAKT IO METKH BOTOH H IepeMeITHBAIOT.

TaGnuma 1

OopeM CoorBercTBy1olas Maccosas mons kamei, %,
g);zeplz:ai{nm;méf;fgfﬂm% CTaHIAPTHOTO KOHHCHTPB;JH];; MpH HABECKE TPOGEL, T
’ pactopa b, cm? KaTBITHI, MKL/CM 1.0 0.1
Ot 0,001 g0 0,01 BKiTI09. 0* 0 0 0
1,0 0,1 0,001 0,01
2,0 0,2 0,002 0,02
4.0 0,4 0,004 0,04
Cs. 0,01 g0 0,10 srorrou, 6,0 0,6 0,006 0,06
8,0 0,8 0,008 0,08
10,0 1,0 0,01 0,1
» 0,10 » 0,20 sximioy. 0* 0 0 0
10,0 1,0 — 0,10
12,0 1,2 — 0,12
14,0 1,4 — 0,14
16,0 1,6 — 0,16
18,0 1.8 — 0,18
20,0 2,0 — 0,20
* Hyxesoil pacTsop.

3.3 IlpuroToBAeHNE TPATYHPOBOYHLIX PACTROPOR TIPH MACCOBOH Node Kaapmud cebime 0,01 %

TTomelnanT ceMb KBAPIEBHIX CTAKAHOB BMECTHMOCTBIO 250—300 cm3 o 1,000 r kenesa, odaBILIOT 110
15 ¢M3 XITOpHCTO-BOTOPOIHOM KHCIOTE M 5 c¢M3 a30THOM KMCaoTHL. Ilocne IOMHOro pacTBOpEeHHS KEIE30
BEITAPUBAIOT IO BILKHEIX COMeil H pacTBOPSIOT COMH B 5 cM3 XTTOPHCTO-BOZOPOIHOM KHCIOTH. Jobasnsior
20 cM3 BOIOBEI, JOBOOAT IO KHIICHHA, 3aTeM OXJNAXKIAIOT H IepeHOCAT B MECPHYK KOI6Y BMECTHMOCTBIO
100 cn3. JonusaioT 0o MeTKH Bodoil H nepeMemuBaioT. OTOHparoT ATHKBOTHYIO 9acTh 10 cM3 B MEPHYIO KOOy
BMeCTHMOCTBIO 100 cM3, moBaBnsgiorT craHapTHHIE pacreop b B coorsercrBrM ¢ Tabmuiei 1, mobasiasior
10 cam3 crmekTpoxuMHUIecKoro Oydepa, TOTHBAIOT 10 METKH BOIOH H IepeMeITHBAOT.

3.4 IlonroTopka npHoopa K H3IMEPEHHIO

Bxuogenne 1 HacTpoHKY aToOMHO-a0COPOIIHOHHOTO CIICKTPOMETPA IIPOBOAAT COITIACHO HHCTPYKITHH,
MIPHJIATAC MO K pHOopY.

OCHOBHBIC HHCTPYMEHTAIBHEIC ITapaMeTPEI

AHaTUTHIeCKAd THHNST — 4227 HM.

IInams — muHAUTpooKcHI-aneTrIeH. IIpo3pauHoe, CTEXOMETPHIECKOE C BEICOTOHM KpacHOIO KOHYCa
10—20 MM, OTperyTHpPOBAHHOE Ha MAKCHMATBEHOE ATOMHOE ITOTTIOIIEHHE H3MYIeHHT aTOMAMH KaTbITH.

Tok 1aMIIBI — B COOTBETCTBHHE ¢ MHCTPYKLKCH MiH 20—25 MA.

HlupwHA CIeKTPaIbHOM IMOTOCH — B COOTBETCTBHH C HHCTPYKIHEH HIK Mexay 0,3 u 0,1 MM,

Koppekrop dona — mMoxkeT OBITE HCIIOIB30BAH B CIIydac, KOraa abcopOIins HYJIEBOTO paCTBOPa HMEET
3HAYHMOE 3HAUCHHE,

T'openka — BHICOKOTEMITEpATYpHAast, ¢ IIHHOK miern 5 cM. Ileped Mcmonb3oBaHHEM LICTE TOPSIKH
JOICKHA ORITE XOPOINO OUHITIEHA CMECKIO ATIETOHA C STHIOBEIM crtupToM (1:1).

3.5 CnekTpoMeTpHUecKas TMPOTEAypa aHAIH3A

3.5.1 YcTaHaBIMBAIOT TOK JAMITH, IIMHY BOTHEI, TABICHHE H HAYATHHEIE IOTOKH TA30B, 32KUTAIOT
rOpEIKY, IIPOrpeBaIoT €€ B TEUCHHUE 5 MHH, 3aTeM PACIBITIOT BOLY 10 YCTAHOBICHUS CTAOMIBHBIX PE3yIbTa-
TOB. PeryIupyioT CKOpOCTH IIOTOKOB Ta30B TaK, YTOOH IUTaMs HE OBUIO CBETSIMFMCSA H HMSIIO BEICOTY KPacHO-
ro KoHyca npumMepHo 10—20 . PacenigioT, DomnepeMeHHO Hanboliee KOHIEHTPHPOBAHHEIH rpaIyHpoBOd-
HEIH PACTBOP M HYICBOI, peTyIHpysd IIPH DTOM ITOTOK I'a3a ¥ ITOMIOKCHHEE TOPCIKH (TOPH30HTANBHOE, BSPTH-
KaTkHOE M YTJIOBOE) OTHOCHTEIRHO CBETOBOTO TYTH JIo TeX Top, TOKA PA3HOCTE B 3HAUEHUN a0copOIHm
MESKILY 3THMH PACTBOPAMH He OyIeT MaKCHMATEHOH, ITpoBepaioT TOYHOCTE BEIBOIA CIICKTPOMETPA Ha HYKHYIO
IUTHHY BOTHEL. ¥ CTAHABTHBAIOT HYIb HA PeTHCTPUPYIOIIEM YCTPOHCTBe Iprubopa OTHOCHTETBEHO BOJIEL.

Pacubingior noirHBIH HAGOP rpaJyHpPOBOYHEIX PACTBOPOB, BKIIOYAS HYICBOH, B BO3PACTAIOIICM IOPHII-
Ke, TTOBTOPSS 3TY OIEPaIiio, IMoKa IMoKa3aHus He SymyT cTabHIbHEl. BROHPAIOT TBA rpagyHpPOBOYHEIX pa-
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CTBOpA, HMCIOIINX 3HAYCHIE a0COPOIMK HEMHOTO HIZKE H HEMHOTO BHIIIC, YeM HCIETYEME pacTsop. Pac-
MEUIAIOT 3TH PACTBOPH B BO3PACTAOITIEM W 00paTHOM MopsaKe (MCTEITYEMEIH B cepe/THHE), HaMepsas abcopd-
IIHIO B KAKIOM CIIy4ae OTHOCHTEIBHO BOIEL

CHoOBa paCHBIISIOT TOMHE HAG0p TPaTyHPOBOYHEIX PACTBOPOB B BO3PACTAIONICM M 00paTHOM ITOPAIKS
H HCIOAB3YIOT CPEIHHE 3HAYCHUSA a0COpOIHNH O ITOCTPOCHHS IPaIyHpOBOYHOro TpadiKa.

B nponecce n3MepeHnit, IpH HeoOXOMMMOCTH, OIHINAIOT TOPENKY OT HATapa, eCIH Pe3yNbTATH TOKA3HI-
BAIOT MOTEPIKO TOUHOCTH H3-34 3arPA3HEHHOCTH TOPETKH.

O06s13aTeIBHO PACHBIIAIOT BOTY MEXKIY PaCITBITEHHEM KakKIOT0O H3MEPIeMOro PacTBOPa, CIEIT 34 TeM,
9TOOB! BCACKHIBAHHE BO3IYXA OBITI0O MTHHMATBHEBIM.

MaccoByio J0OITI0 KATBINA B HCITEITYEMOI ITpofe H pacTBope KOHTPOILHOIO OITEITa HAXOIAT 110 TpaIyH-
POBOYHOMY IpaQHKy.

3.5.2 HeoOx0qMMO rOTOBHTE HOBHIH IpadyHpOBOYHLIN rpadHK IS KOKIOH CEpHH ONpeIeIeHUH Kalb-
IS M O KAKIOTO MHTEPBANA ONPeNeIsIe MBIX CONEPKAHMIT.

Ilo momy9eHHBIM CPEeIHAM 3HAYCHHIM a0COPOIIMH H COOTBETCTBYIOIINM MM 3HAYCHHAM KOHIICHTPAIIHI
KUTBITHS, BEIpakeHHOI B MKT/cM? Ca, CTpogT TpaTyHPOBOTHEI Tpadik.

CpaBHUBAIOT 3HAYCHUS a6COPOIMH BRIOpAaHHBIX I'PAyHPOBOYHBIX PACTBOPOB, KOTOPEIE PACIIBUIAIIMCE IO
¥ TIOCTIE MCIBTYEMOTO PACTBOPA, H €CITH 5TH 3HAUYCHUS He OTIHYAIOTCT OT rpaduka 6omee deM JOIMYCTHMO
HOPMATHBAMM TOYHOCTH (CM. TaOIMHIy 2), To M 3HAYCHIE aBcopOLIMH HCITEITYEMOI'0 PACTBOPA CUMTAIOT IIPHEM-
JeMoi g oNpeacIcHUS KOHIICHTPAIINH KATBITHA, BEIPaKCHHOH B MKT/cM? Ca, o rpadyHpOBOTHOMY Ipa-

UKy

Taonwumoma 2

Homyckaemoe pacxoxaeHue, %
TlorpenHocTs TIBYX CPEIHMX Pe3yABTATOR
Maccogasg o0 KaiblHd, PE3YIBTATOB Pe3y/bTaToB JBYX TIapai- Tpex Tapan- aHa3a
% anamaza, % aHaIHM3a, JEJEHEIX JIETBHBIX CTaHTAPTHOTO
BBIICIHEHHEIX B OTIpeIeCHIT OTIPEIeICHIT obpasta u
Pa3IIHEIX aTTeCTOBAHHOTO
YCIOBMIAX JHAUECHIIT
Ot 0,001 mo 0,002 sBrmicd. 0,0008 0,0010 0,0008 0,0010 0,0003
Ce 0,002 » 0,005 » 0,0016 0,0020 0,0017 0,0020 0,0010
» 0,005 » 0,01 » 0,0026 0,0033 0,0027 0,0034 0,0017
» 0,01 » 0,02 » 0,004 0,006 0,005 0,006 0,003
» 0,02 » 005  » 0,007 0,009 0,007 0,009 0,004
» 0,05 » 0,10 » 0,012 0,015 0,012 0,015 0,008
» 0,10 » 0,20 » 0,018 0,022 0,018 0,022 0,012

4 Q0padoTKa pe3yabTaToB

4.1 Conepxanue KanpItus {(Ca) B IPoOICHTaX B UCIEITYeMOH Ipode, BRIPaKeHHOE B MACCOBEIX JOMAX,
BEUHCISIOT 10 hopMyTe
_G -Gl 100 (G - Co)
10m

Ca
10° m

WIH B CIVYAE HCIIONB30BAHNUA AMTHKBOTHOM YaCTH pacTBOpa

Ca:(cl —Co) ¥ x Viex w 100 _ €y —Cp)

106 Von m 10m ’
rie Cy — KOHLEHTPAIMS KAIbIUA B PACTBOPE KOHTPOJILHOTIO OIIBITA, MKI/CM3;
C, — KOHIIEHTPAINsT KAJIBIMS B M3MEPSIEMOM PACTBOPE, MKT, CM5;
¥V — 06BeM H3MEpPIeMOTro PacTBOpa, CM3;
Vix — OBBEM HCITHITYEMOTO PAcTBOPa, MOMYIeHHOTO TToce paCTBOPEHHS HABECKH, CM3;
V,, — o0beM aTMKBOTHOI YacTH pacTBopa, CM3;
#m — Macca HaBeCKH TIPOBH, T.

4.2 HopMHE TOYHOCTH M HOPMATHBEI KOHTPOIS TOTHOCTH OIIpeeleHIS MACCOBOI JOMM KANBITHS TIPHBE-
TMeHwl B Tabme 2.
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